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(57) A mixed material having a high expansion rate
for producing a porous metallic sintered body including:
a conventional mixed material for producing a porous
metallic sintered body which is formed of a mixture in-
cluding a composition of 0.05 to 10% by mass of a non-
water-soluble hydrocarbon-based organic solvent hav-
ing 5 to 8 carbon atoms, 0.5 to 20% by mass of a water-
soluble resin binder, and 5 to 80% by mass of a metal

powder having an average particle size within a range of
0.5 to 500 Pm and water as the balance; and a gas,
wherein the mixed material contains the gas so that the
proportion of the gas is within a range of 2 to 50% by
volume while the remainder is the conventional mixed
material for producing a porous metallic sintered body.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a mixed material having a high expansion rate for producing a porous metallic
sintered body.
Priority is claimed on Japanese Patent Application No. 2006-288328, filed October 24, 2006, the content of which is
incorporated herein by reference.

BACKGROUND ART

[0002] It has been widely known that a porous metal is generally used as a raw material for producing various electrodes
of fuel cells, filters for high temperature use, filters for air cleaners, electrode substrates of alkaline secondary batteries,
and the like. As one of the methods for manufacturing such a porous metal, the following procedures have been adopted.
A mixed material for producing a porous metallic sintered body which contains a metal powder is shaped into a thin
sheet form by a doctor blade method. The resulting thin sheet-shaped article is then expanded into a spongy form in a
high-humidity thermostatic vessel due to the vapor pressure of a volatile organic solvent and the foamability of a surfactant,
both of the volatile organic solvent and the surfactant are serving as the foaming agents contained in the mixed material
for producing a porous metallic sintered body. The resultant is then dried in a drying vessel to produce a spongy green
sheet. The spongy green sheet is degreased and then sintered by letting the spongy green sheet pass through a
degreasing apparatus and a sintering furnace, thereby producing a porous metal which has a continuous hole.
[0003] As the aforementioned mixed material for producing a porous metallic sintered body, a mixed material for
producing a porous metallic sintered body which is formed of a mixture having the following composition is known:

0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms;
0.5 to 20% by mass of a water-soluble resin binder; and
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm,
and where necessary, the mixture further contains
0.05 to 5% by mass of a surfactant; and where necessary, further contains
0.1 to 15% by mass of at least one plasticizer selected from the group consisting of a polyhydric alcohol, a fat and
oil, an ether, and an ester;
and water as the balance.

[0004] The foaming agent used herein may be any agent as long as it is capable of generating a gas and forming air
bubbles. As a volatile organic solvent, it is known that non-water soluble hydrocarbon-based organic solvents having 5
to 8 carbon atoms, such as pentane, neopentane, hexane, isohexane, isopeptane, benzene, octane, and toluene, can
be used.
As a water-soluble resin binder, it is known that methylcellulose, hydroxypropylmethylcellulose, hydroxyethylmethylcel-
lulose, carboxymethylcellulose ammonium, ethylcellulose, polyvinyl alcohol, or the like can be used.
As a surfactant, it is known that an anionic surfactant such as alkylbenzenesulfonates, α-olefin sulfonates, an alkyl
sulfuric acid ester salt thereof, an alkyl ether sulfuric acid ester salt thereof, and alkanesulfonates; and a nonionic
surfactant such as a polyethylene glycol derivative and a polyhydric alcohol derivative, can be used.
A plasticizer is used for imparting plasticity to a shaped article. As a plasticizer, it is known that a polyhydric alcohol such
as ethylene glycol, polyethylene glycol, and glycerin; a fat and oil such as sardine oil, rapeseed oil, and olive oil; ethers
such as petroleum ether; esters such as diethyl phthalate, di-N-butyl phthalate, diethylhexyl phthalate, dioctyl phthalate,
sorbitan monooleate, sorbitan trioleate, sorbitan palmitate, and sorbitan stearate, or the like, can be used (refer to Patent
Documents 1 and 2, for example).
The conventional mixed material described above for producing a porous metallic sintered body is produced by first
preparing a slurry which contains the aforementioned water-soluble resin binder, metal powder, and water, and further
contains, if necessary, a surfactant and/or a plasticizer, and then by adding a non-water-soluble hydrocarbon-based
organic solvent having 5 to 8 carbon atoms which serves as a foaming agent to this slurry and kneading the resulting
mixture. The proportion of the gas contained in the conventional mixed material for producing a porous metallic sintered
body prepared by the above kneading process is equal to or less than 1% by volume, and treatments such as a vacuum
degassing treatment have also usually been conducted in order to reduce the amount of air trapped due to the kneading
process as much as possible.

[Patent Document 1] Japanese Patent Publication No. 3246190
[Patent Document 2] Japanese Unexamined Patent Application, First Publication No. Hei 9-118901
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DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] As described earlier, in the process of producing a porous metallic sintered body using the aforementioned
conventional mixed material for producing a porous metallic sintered body, the following steps need to be conducted.
That is, the mixed material for producing a porous metallic sintered body is shaped into a thin sheet form by a doctor
blade method, and the resulting thin sheet-shaped article is then expanded into a spongy form in a high-humidity
thermostatic vessel due to the vapor pressure of a volatile organic solvent and the foamability of a surfactant, both of
the volatile organic solvent and the surfactant are serving as the foaming agents contained in the thin sheet-shaped
article made of the mixed material for producing a porous metallic sintered body. However, since the conventional mixed
material for producing a porous metallic sintered body has a slow expansion rate, a long time of between 20 and 180
minutes is required for completing the foaming process when expanding the thin sheet-shaped article made of the
conventional mixed material for producing a porous metallic sintered body. Such a long time required for the foaming
process makes the conventional mixed material for producing a porous metallic sintered body inappropriate for the mass
production of porous metallic sintered bodies.

MEANS FOR SOLVING THE PROBLEMS

[0006] Accordingly, the present inventors conducted a study in order to achieve a mixed material for producing a
porous metallic sintered body which has a high expansion rate and discovered the following as a result.

(A) Expansion rates markedly increase when the mixed material for producing a porous metallic sintered body
contains a gas to some extent, as compared to the cases where the mixed material for producing a porous metallic
sintered body has a low gas content or contains no gas due to a vacuum degassing treatment.
(B) The type of gas contained in the mixed material for producing a porous metallic sintered body is preferably air,
oxygen, nitrogen, argon, helium, carbon dioxide, hydrogen, or the like, and the amount of gas contained in the mixed
material for producing a porous metallic sintered body is preferably within a range of 2 to 50% by volume (preferably
within a range of 5 to 20% by volume). The above conditions markedly increase the expansion rate and shorten the
time required for completing the foaming process within a range of 1 to 8 minutes, and thus the time required for
producing a porous metal can be further reduced.

[0007] The present invention is made based on the above findings.
A first aspect of the present invention is a mixed material for producing a porous metallic sintered body which has a high
expansion rate, the mixed material containing a mixed material for producing a porous metallic sintered body (hereinafter
referred to as a conventional mixed material A for producing a porous metallic sintered body) which is formed of a mixture
including a composition of:

0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms;
0.5 to 20% by mass of a water-soluble resin binder;
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm;
and water as the balance,
and a gas,
in which the mixed material contains the gas so that the proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material A for producing a porous metallic sintered body.

A second aspect of the present invention is a mixed material for producing a porous metallic sintered body which has
a high expansion rate, the mixed material containing a mixed material for producing a porous metallic sintered body
(hereinafter referred to as a conventional mixed material B for producing a porous metallic sintered body) which is formed
of a mixture including a composition of:

0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms;
0.5 to 20% by mass of a water-soluble resin binder;
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm;
0.05 to 5% by mass of a surfactant;
and water as the balance,
and a gas,
in which the mixed material contains the gas so that the proportion of the gas is within a range of 2 to 50% by volume
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while the remainder is the conventional mixed material B for producing a porous metallic sintered body.

A third aspect of the present invention is a mixed material for producing a porous metallic sintered body which has a
high expansion rate, the mixed material containing a mixed material for producing a porous metallic sintered body
(hereinafter referred to as a conventional mixed material C for producing a porous metallic sintered body) which is formed
of a mixture including a composition of:

0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms;
0.5 to 20% by mass of a water-soluble resin binder;
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm;
0.1 to 15% by mass of at least one plasticizer selected from the group consisting of a polyhydric alcohol, a fat and
oil, an ether, and an ester;
and water as the balance;
and a gas,
in which the mixed material contains the gas so that the proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material C for producing a porous metallic sintered body.

A fourth aspect of the present invention is a mixed material for producing a porous metallic sintered body which has a
high expansion rate, the mixed material containing a mixed material for producing a porous metallic sintered body
(hereinafter referred to as a conventional mixed material D for producing a porous metallic sintered body) which is formed
of a mixture including a composition of:

0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms;
0.05 to 5% by mass of a surfactant;
0.5 to 20% by mass of a water-soluble resin binder;
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm;
0.1 to 15% by mass of at least one plasticizer selected from the group consisting of a polyhydric alcohol, a fat and
oil, an ether, and an ester;
and water as the balance;
and a gas,
in which the mixed material contains the gas so that the proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material D for producing a porous metallic sintered body.

[0008] The reason for setting the proportion of the gas included in the mixed material of the present invention for
producing a porous metallic sintered body within a range of 2 to 50% by volume, with respect to the total volume of the
mixed material for producing a porous metallic sintered body, is that a gas content of less than 2% by volume cannot
achieve a satisfactory effect for shortening the foaming time, whereas a gas content of more than 50% by volume results
in the formation of too many air bubbles, which makes it impossible to maintain the foaming state and also makes it
difficult to control the coating process.
[0009] In order to produce the mixed material of the present invention for producing a porous metallic sintered body,
a slurry is first prepared which contains the aforementioned water-soluble resin binder, metal powder, and water, and
further contains, if necessary, a surfactant and/or a plasticizer. The mixed material of the present invention for producing
a porous metallic sintered body can be produced by adding the aforementioned non-water-soluble hydrocarbon-based
organic solvent having 5 to 8 carbon atoms to the obtained slurry, and stirring the resulting mixture in which the afore-
mentioned non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms is added to the slurry with
a stirring device such as a mixer, and at the same time, supplying a gas through a minute hole provided in a pipe so
that the gas generates foam. In addition, the mixed material of the present invention for producing a porous metallic
sintered body can also be produced by first mixing a gas with the obtained slurry described earlier and then adding a
non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms thereto followed by mixing due to a
stirring process.
The type of gas used during this process is preferably air, oxygen, nitrogen, argon, helium, carbon dioxide, hydrogen,
or the like.
The metal powder contained in the mixed material of the present invention for producing a porous metallic sintered body
may be of any metal and is not particularly limited. However, it is preferably a metal powder of Ag, Ni, Ti, Cu, stainless
steel, or the like which has relatively excellent corrosion resistance.
In addition, any additive component may be added in order to improve the properties or formability of the slurry. For
example, an antiseptic may be added in order to improve the storage stability of the slurry, or a polymer-based compound
may be added as a binder assistant in order to improve the strength of the shaped article.
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EFFECTS OF THE INVENTION

[0010] By using the mixed material of the present invention for producing a porous metallic sintered body, since it
foams in an even shorter time period as compared to conventional mixed materials for producing a porous metallic
sintered body, it is possible to produce a porous metal having minute pores with uniform size within an even shorter
time period.

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] As a metal powder, an Ag powder having an average particle size of 10 Pm, a Ti powder having an average
particle size of 10 Pm, a Ni powder having an average particle size of 10 Pm and an SUS 316 powder having an average
particle size of 12 Pm were prepared.
Moreover, hexane as a foaming agent, methylcellulose and hydroxypropylmethylcellulose as water-soluble resin binders,
sodium dodecylbenzenesulfonate as a surfactant, and glycerin as a plasticizer were prepared, and water was also
prepared.

[Example 1]

[0012] To a slurry obtained by mixing the Ag powder having an average particle size of 10 Pm, hydroxypropylmeth-
ylcellulose serving as a water-soluble resin binder, and water which were prepared earlier, hexane as a non-water-
soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent) was further added, thereby
preparing a mixture. By stirring this mixture using a mixer, a conventional mixed material A for producing a porous
metallic sintered body was produced which was formed of 60% by mass of Ag powder having an average particle size
of 10 Pm, 1.8% by mass of hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon
atoms (foaming agent), 6.5% by mass of hydroxypropylmethylcellulose as a water-soluble resin binder, and water as
the balance.
[0013] To a slurry obtained by mixing the Ag powder having an average particle size of 10 Pm, hydroxypropylmeth-
ylcellulose serving as a water-soluble resin binder, and water which were prepared earlier, hexane as a non-water-
soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent) was further added, thereby
preparing a mixture. While stirring this mixture using a mixer, air was supplied to the mixture from a pipe provided with
50 minute holes having a diameter of 0.5 mm. By continuing the stirring process while adjusting the amount of air
supplied, mixed materials of Present Invention 1 to 5 for producing a porous metallic sintered body and Comparative
Mixed Materials 1 and 2 for producing a porous metallic sintered body were produced, all of which were formed of a
slurry composed of 60% by mass of Ag powder having an average particle size of 10 Pm, 1.8% by mass of hexane as
a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent), 6.5% by mass of
hydroxypropylmethylcellulose as a water-soluble resin binder, and water as the balance, as well as air, which was
introduced to the slurry so that the respective mixed materials each contained the amount of air shown in Table 1 while
the remainder was the conventional mixed material A for producing a porous metallic sintered body.
[0014] These mixed materials for producing a porous metallic sintered body, that is, the conventional mixed material
A for producing a porous metallic sintered body, the comparative mixed materials 1 and 2 for producing a porous metallic
sintered body, and the mixed materials of present inventions 1 to 5 for producing a porous metallic sintered body were
respectively applied on one entire surface of a polyethylene terephthalate (PET) resin sheet having dimensions of 200
mm (longitudinal) � 200 mm (transverse) � 1 mm (thickness) so that the thickness of the resulting coating film was 0.3
mm. This coating film was retained under the conditions of a humidity of 90% and a temperature of 45°C, and the time
required for the coating film to expand so as to achieve a thickness of 1.2 mm was measured. The results are shown in
Table 1.
[0015]
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[0016] From the results shown in Table 1, it is apparent that the time required for the coating films obtained by using
the mixed materials of present inventions 1 to 5 for producing a porous metallic sintered body to expand so as to achieve
a thickness of 1.2 mm was shortened to a great extent, as compared to the time required for the coating film obtained
by using only the conventional mixed material A for producing a porous metallic sintered body to expand so as to achieve
a thickness of 1.2 mm. However, it took a somewhat longer time for the coating film obtained by using the comparative
mixed material 1 for producing a porous metallic sintered body to expand so as to achieve a thickness of 1.2 mm. On
the other hand, when the comparative mixed material 2 for producing a porous metallic sintered body, which had an air
content of more than 50% by volume, was used, it was difficult to control the coating process due to the large extent of
unevenness formed on the coating film surface, and thus the use was not preferable.

[Example 2]

[0017] To a slurry obtained by mixing the Ti powder having an average particle size of 10 Pm, methylcellulose serving
as a water-soluble resin binder, sodium dodecylbenzenesulfonate serving as a surfactant, and water which were prepared
earlier, hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent)
was further added, thereby preparing a mixture. By stirring this mixture using a mixer, a conventional mixed material B
for producing a porous metallic sintered body was produced which was formed of 60% by mass of Ag powder having
an average particle size of 10 Pm 1.8% by mass of hexane as a non-water-soluble hydrocarbon-based organic solvent
having 5 to 8 carbon atoms (foaming agent), 6.5% by mass of methylcellulose as a water-soluble resin binder, 2.0% by
mass of sodium dodecylbenzenesulfonate as a surfactant, and water as the balance.
[0018] To a slurry obtained by mixing the Ti powder having an average particle size of 10 Pm methylcellulose serving
as a water-soluble resin binder, sodium dodecylbenzenesulfonate serving as a surfactant, and water which were prepared
earlier, hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent)
was further added, thereby preparing a mixture. While stirring this mixture using a mixer, air was supplied to the mixture
from a pipe provided with 50 minute holes having a diameter of 0.5 mm. By continuing the stirring process while adjusting
the amount of air supplied, mixed materials of the present inventions 6 to 10 for producing a porous metallic sintered
body and comparative mixed materials 3 and 4 for producing a porous metallic sintered body were produced, all of which
were formed of a slurry composed of 60% by mass of Ti powder having an average particle size of 10 Pm, 1.8% by
mass of hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent),
6.5% by mass of methylcellulose as a water-soluble resin binder, and water as the balance, as well as air, which was
introduced to the slurry so that the respective mixed materials each contained the amount of air shown in Table 2 while
the remainder was the conventional mixed material B for producing a porous metallic sintered body.
[0019] These mixed materials for producing a porous metallic sintered body, that is, the conventional mixed material

[Table 1]

Mixed material for producing a 
porous metallic sintered body

Constitution of mixed material of the 
present invention for producing a 

porous metallic sintered body (% by 
volume)

Time required 
for coating film 

with a thickness 
of 0.3 mm to 

expand so as to 
achieve a 

thickness of 1.2 
mm (min)

Note

Air content

Conventional 
mixed material A 
for producing a 
porous metallic 
sintered body

Present 
invention

1 2.1 Remainder 8 -

2 5.0 Remainder 5 -

3 20.1 Remainder 3 -

4 35.0 Remainder 2 -

5 49.8 Remainder 2 -

Comparative

1 1.3* Remainder 24 -

2 51.6* Remainder 2
Difficult coating 

control

Conventional 1 - 100 61 -



EP 2 100 980 A1

7

5

10

15

20

25

30

35

40

45

50

55

B for producing a porous metallic sintered body, the comparative mixed materials 3 and 4 for producing a porous metallic
sintered body, and the mixed materials of present inventions 6 to 10 for producing a porous metallic sintered body were
respectively applied on a surface of the PET resin sheet so that the thickness of the resulting coating film was 0.3 mm.
This coating film was retained under the conditions of a humidity of 90% and a temperature of 45°C, and the time required
for the coating film to expand so as to achieve a thickness of 1.2 mm was measured. The results are shown in Table 2.
[0020]

[0021] From the results shown in Table 2, it is apparent that the time required for the coating films obtained by using
the mixed materials of present inventions 6 to 10 for producing a porous metallic sintered body to expand so as to
achieve a thickness of 1.2 mm was shortened to a great extent, as compared to the time required for the coating film
obtained by using only the conventional mixed material B for producing a porous metallic sintered body to expand so
as to achieve a thickness of 1.2 mm.
However, it took a somewhat longer time for the coating film obtained by using the comparative mixed material 3 for
producing a porous metallic sintered body to expand so as to achieve a thickness of 1.2 mm. On the other hand, when
the comparative mixed material 4 for producing a porous metallic sintered body, which had an air content of more than
50% by volume, was used, it was difficult to control the coating process due to the large extent of unevenness formed
on the coating film surface, and thus the use was not preferable.

[Example 3]

[0022] To a slurry obtained by mixing the Ni powder having an average particle size of 10 Pm, hydroxypropylmethyl-
cellulose serving as a water-soluble resin binder, glycerin serving as a plasticizer, and water which were prepared earlier,
hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent) was
further added, thereby preparing a mixture. By stirring this mixture using a mixer, a conventional mixed material C for
producing a porous metallic sintered body was produced which was formed of 60% by mass of Ni powder having an
average particle size of 10 Pm, 1.8% by mass of hexane as a non-water-soluble hydrocarbon-based organic solvent
having 5 to 8 carbon atoms (foaming agent), 6.5% by mass of hydroxypropylmethylcellulose as a water-soluble resin
binder, 2.5% by mass of glycerin as a plasticizer, and water as the balance.
[0023] Further, to a slurry obtained by mixing the Ni powder having an average particle size of 10 Pm, hydroxypro-
pylmethylcellulose serving as a water-soluble resin binder, glycerin serving as a plasticizer, and water which were
prepared earlier, hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming
agent) was further added, thereby preparing a mixture. While stirring this mixture using a mixer, air was supplied to the
mixture from a pipe provided with 50 minute holes having a diameter of 0.5 mm. By continuing the stirring process while

[Table 2]

Mixed material for producing a 
porous metallic sintered body

Constitution of mixed material of the 
present invention for producing a 

porous metallic sintered body (% by 
volume)

Time required 
for coating film 

with a thickness 
of 0.3 mm to 

expand so as to 
achieve a 

thickness of 1.2 
mm (min)

Note

Air content

Conventional 
mixed material B 
for producing a 
porous metallic 
sintered body

Present 
invention

6 2.2 Remainder 7 -

7 5.1 Remainder 5 -

8 20:1 Remainder 2 -

9 35.1 Remainder 1 -

10 48.9 Remainder 1 -

Comparative

3 1.3 * Remainder 14 -

4 51.6 * Remainder 1
Difficult coating 

control

Conventional 2 - 100 20 -



EP 2 100 980 A1

8

5

10

15

20

25

30

35

40

45

50

55

adjusting the amount of air supplied, the mixed materials of present inventions 11 to 15 for producing a porous metallic
sintered body and comparative mixed materials 5 and 6 for producing a porous metallic sintered body were produced,
all of which were formed of a slurry composed of 60% by mass ofAg powder having an average particle size of 10 Pm
1.8% by mass of hexane as a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming
agent), 6.5% by mass of hydroxypropylmethylcellulose as a water-soluble resin binder, 2.5% by mass of glycerin as a
plasticizer, and water as the balance, as well as air, which was introduced to the slurry so that the respective mixed
materials each contained the amount of air shown in Table 3 while the remainder was the conventional mixed material
C for producing a porous metallic sintered body.
[0024]  These mixed materials for producing a porous metallic sintered body, that is, the conventional mixed material
C for producing a porous metallic sintered body, the comparative mixed materials 5 and 6 for producing a porous metallic
sintered body, and the mixed materials of present inventions 11 to 15 for producing a porous metallic sintered body were
respectively applied on a surface of the PET resin sheet so that the thickness of the resulting coating film was 0.3 mm.
This coating film was retained under the conditions of a humidity of 90% and a temperature of 45°C, and the time required
for the coating film to expand so as to achieve a thickness of 1.2 mm was measured. The results are shown in Table 3.
[0025]

[0026] From the results shown in Table 3, it is apparent that the time required for the coating films obtained by using
the mixed materials of present inventions 11 to 15 for producing a porous metallic sintered body to expand so as to
achieve a thickness of 1.2 mm was shortened to a great extent, as compared to the time required for the coating film
obtained by using only the conventional mixed material C for producing a porous metallic sintered body to expand so
as to achieve a thickness of 1.2 mm. However, it took a somewhat longer time for the coating film obtained by using the
comparative mixed material 5 for producing a porous metallic sintered body to expand so as to achieve a thickness of
1.2 mm. On the other hand, when the comparative mixed material 6 for producing a porous metallic sintered body, which
had an air content of more than 50% by volume was used, it was difficult to control the coating process due to the large
extent of unevenness formed on the coating film surface, and thus the use was not preferable.

[Example 4]

[0027] To a slurry obtained by mixing the SUS 316 powder having an average particle size of 10 Pm, methylcellulose
serving as a water-soluble resin binder, sodium dodecylbenzenesulfonate serving as a surfactant, glycerin serving as
a plasticizer, and water which were prepared earlier, hexane as a non-water-soluble hydrocarbon-based organic solvent
having 5 to 8 carbon atoms (foaming agent) was further added, thereby preparing a mixture. By stirring this mixture
using a mixer, a conventional mixed material D for producing a porous metallic sintered body was produced which was

[Table 3]

Mixed material for producing a 
porous metallic sintered body

Constitution of mixed material of the 
present invention for producing a 

porous metallic sintered body (% by 
volume)

Time required 
for coating film 

with a thickness 
of 0.3 mm to 

expand so as to 
achieve a 

thickness of 1.2 
mm (min)

Note

Air content

Conventional 
mixed material C 
for producing a 
porous metallic 
sintered body

Present 
Invention

11 2.0 Remainder 8 -

12 5.2 Remainder 4 -

13 20.1 Remainder 3 -

14 34.9 Remainder 3 -

15 47.9 Remainder 3 -

Comparative

5 1.3* Remainder 31 -

6 51.6* Remainder 3
Difficult coating 

control

Conventional 3 - Remainder 85 -
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formed of 60% by mass of Ag powder having an average particle size of 10 Pm1.8% by mass of hexane as a non-water-
soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent), 6.5% by mass of methylcellulose
as a water-soluble resin binder, 2.0% by mass of sodium dodecylbenzenesulfonate as a surfactant, 2.5% by mass of
glycerin as a plasticizer, and water as the balance.
[0028] Further, to a slurry obtained by mixing the SUS 316 powder having an average particle size of 10 Pm methyl-
cellulose serving as a water-soluble resin binder, sodium dodecylbenzenesulfonate serving as a surfactant, glycerin
serving as a plasticizer, and water which were prepared earlier, hexane as a non-water-soluble hydrocarbon-based
organic solvent having 5 to 8 carbon atoms (foaming agent) was further added, thereby preparing a mixture. While
stirring this mixture using a mixer, air was supplied to the mixture from a pipe provided with 50 minute holes having a
diameter of 0.5 mm. By continuing the stirring process while adjusting the amount of air supplied, mixed materials of
present inventions 16 to 20 for producing a porous metallic sintered body and comparative mixed materials 7 and 8 for
producing a porous metallic sintered body were produced, all of which were formed of a slurry composed of 60% by
mass of SUS 316 powder having an average particle size of 10 Pm 1.8% by mass of hexane as a non-water-soluble
hydrocarbon-based organic solvent having 5 to 8 carbon atoms (foaming agent), 6.5% by mass of methylcellulose as
a water-soluble resin binder, 2.5% by mass of glycerin as a plasticizer, and water as the balance, as well as air, which
was introduced to the slurry so that the respective mixed materials each contained the amount of air shown in Table 4
while the remainder was the conventional mixed material D for producing a porous metallic sintered body.
[0029] These mixed materials for producing a porous metallic sintered body, that is, the conventional mixed material
D for producing a porous metallic sintered body, the comparative mixed materials 7 and 8 for producing a porous metallic
sintered body, and the mixed materials of present inventions 16 to 20 for producing a porous metallic sintered body were
respectively applied on a surface of the PET resin sheet so that the thickness of the resulting coating film was 0.3 mm.
This coating film was retained under the conditions of a humidity of 90% and a temperature of 45°C, and the time required
for the coating film to expand so as to achieve a thickness of 1.2 mm was measured. The results are shown in Table 4.
[0030]

[0031] From the results shown in Table 4, it is apparent that the time required for the coating films obtained by using
the mixed materials of present inventions 16 to 20 for producing a porous metallic sintered body to expand so as to
achieve a thickness of 1.2 mm was shortened to a great extent, as compared to the time required for the coating film
obtained by using only the conventional mixed material D for producing a porous metallic sintered body to expand so
as to achieve a thickness of 1.2 mm. However, it took a somewhat longer time for the coating film obtained by using the
comparative mixed material 7 for producing a porous metallic sintered body to expand so as to achieve a thickness of
1.2 mm. On the other hand, when the comparative mixed material 8 for producing a porous metallic sintered body, which
had an air content of more than 50% by volume was used, it was difficult to control the coating process due to the large

[Table 4]

Mixed material for producing a 
porous metallic sintered body

Constitution of mixed material of the 
present invention for producing a 

porous metallic sintered body (% by 
volume)

Time required 
for coating film 

with a thickness 
of 03 mm to 

expand so as to 
achieve a 

thickness of 1.2 
mm (min)

Note

Air content

Conventional 
mixed material D 
for producing a 
porous metallic 
sintered body

Present 
invention

16 2.5 Remainder 7 -

17 5.0 Remainder 5 -

18 19.9 Remainder 3 -

19 35.0 Remainder 2 -

20 49.7 Remainder 1 -

Comparative

7 1.1* Remainder 18 -

8 51.0* Remainder 1
Difficult coating 

control

Conventional 4 - 100 27 -
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extent of unevenness formed on the coating film surface, and thus the use was not preferable.

INDUSTRIAL APPLICABILITY

[0032] By using the mixed materials of the present invention for producing a porous metallic sintered body, since they
foam in an even shorter time period as compared to the conventional mixed materials for producing a porous metallic
sintered body, it is possible to produce a porous metal having minute pores with uniform size within an even shorter
time period. Therefore, the present invention is highly useful industrially.

Claims

1. A mixed material for producing a porous metallic sintered body which has a high expansion rate, the mixed material
comprising:

a mixed material for producing a porous metallic sintered body (hereinafter referred to as a conventional mixed
material A for producing a porous metallic sintered body) which is formed of a mixture including
0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms,
0.5 to 20% by mass of a water-soluble resin binder,
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm and
water as a balance; and
a gas,

wherein the mixed material contains the gas so that a proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material A for producing a porous metallic sintered body.

2. A mixed material for producing a porous metallic sintered body which has a high expansion rate, the mixed material
comprising:

a mixed material for producing a porous metallic sintered body (hereinafter referred to as a conventional mixed
material B for producing a porous metallic sintered body) which is formed of a mixture including
0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms,
0.5 to 20% by mass of a water-soluble resin binder,
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm,
0.05 to 5% by mass of a surfactant, and
water as a balance; and
a gas,

wherein the mixed material contains the gas so that a proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material B for producing a porous metallic sintered body.

3. A mixed material for producing a porous metallic sintered body which has a high expansion rate, the mixed material
comprising:

a mixed material for producing a porous metallic sintered body (hereinafter referred to as a conventional mixed
material C for producing a porous metallic sintered body) which is formed of a mixture including
0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms,
0.5 to 20% by mass of a water-soluble resin binder,
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm
0.1 to 15% by mass of at least one plasticizer selected from the group consisting of a polyhydric alcohol, a fat
and oil, an ether, and an ester, and
water as a balance; and
a gas,

wherein the mixed material contains the gas so that a proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material C for producing a porous metallic sintered body.

4. A mixed material for producing a porous metallic sintered body which has a high expansion rate, the mixed material
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comprising:

a mixed material for producing a porous metallic sintered body (hereinafter referred to as a conventional mixed
material D for producing a porous metallic sintered body) which is formed of a mixture including
0.05 to 10% by mass of a non-water-soluble hydrocarbon-based organic solvent having 5 to 8 carbon atoms,
0.05 to 5% by mass of a surfactant,
0.5 to 20% by mass of a water-soluble resin binder,
5 to 80% by mass of a metal powder having an average particle size within a range of 0.5 to 500 Pm,
0.1 to 15% by mass of at least one plasticizer selected from the group consisting of a polyhydric alcohol, a fat
and oil, an ether, and an ester, and
water as a balance; and
a gas,

wherein the mixed material contains the gas so that a proportion of the gas is within a range of 2 to 50% by volume
while the remainder is the conventional mixed material D for producing a porous metallic sintered body.
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